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When a mixture of optical signals having different 
wavelengths is transmitted, there occurs attenuation in optical 
parts, such as, for example, a photo-coupler and a glassfiber . 
This attenuation is compensated for by an optical amplifier 
(EDFA) having wavelength dependency amplification that can 
be adjusted within an optical amplifier apparatus (REG) . The 
amplifier apparatus (REG) has a controllable optical 
attenuation unit (DG) and a control unit (CTRL), in addition 
to the amplifier (EDFA) . The amplification that is achieved 
by the amplifier (EDFA) nonlinearly depends on the wavelength 
in certain output power. The shape of an amplification curve 
can be adjusted based on a pump light source (PUMP) of the 
amplifier, and the attenuation can be achieved by the 
attenuation unit (DG) . The shape of the amplification curve 
and the attenuation achieved by the attenuation unit (DG) are 
adjusted by the control unit (CTRL) according to the level 
of the optical signal in the output of the amplifier (EDFA) . 



Optical amplifier apparatus 



Fig. 2 shows an amplifier apparatus according to the 
present invention. An amplifier of this structure example has 
been designed as a light regenerator REG . The light regenerator 
REG includes a variable attenuator DG, a variable gain optical 
amplifier EDFA, a control unit CTRG, and an asymmetrical coupler 
K2 having a distribution of 1 : 10, for example. The light 
regenerator REG has a composite signal input E and a composite 
signal output A. The composite signal input E is connected 
to the composite signal output A via a series circuit that 
includes the variable attenuator (DG), the variable gain 
optical amplifier (EDFA), and the asymmetrical coupler K2. 
In this structure example, the optical amplifier EDFA is an 
erbium-doped fiber amplifier. It is possible to adjust the 
gain of the optical amplifier EDFA based on the pump output 
that is applied to this. The gain of the optical amplifier 
EDFA is wavelength-dependent as a function of the input signal 
and the pump output level. This gain draws a nonlinear track 
for the wavelength. It is possible to individually adjust the 
gain curve of a wavelength range from 1520 to 1570 nm based 
on the input signal and the pump output level. When the 
attenuation in a wavelength A,i and a wavelength \ 2 has been 
selected to have the same signal level that appears in the 
output of the optical amplifier EDFA, it is possible to 



compensate for the wavelength dependency attenuation for the 
wavelength Xi and a wavelength X 2 . 

Ten percent of the composite signal is transmitted to 
the wavelength selective coupler K3 . The coupler K3 divides 
the 10% of the composite signal according to the wavelength. 
The optical signal of the wavelength k ± is transmitted to the 
photoelectric converter OE1, and is converted into an electric 
signal there. This electric signal is transmitted to the 
correcting unit KOR. The optical signal of the wavelength X 2 
is transmitted to the photoelectric converter OE2, and is 
converted into an electric signal there. This electric signal 
is also transmitted to the correcting unit KOR. 

The correcting unit KOR includes a micro controller 
having two internal analog / digital converters and an internal 
memory, such as, for example, an EPROM (erasable and 
programmable read-only memory) . The output signals of the 
photoelectric converter OE1 and OE2 are converted into digital 
signals by the analog / digital converters . Each digital signal 
determines a set of parameters for pump output of the amplifier 
EDFA, and a control signal for the attenuator DG. The memory 
stores values of a gain curve of the amplifier EDFA for various 
levels of input power, as a function of wavelength. The digital 
signal is compared with a stored value, and control signals 
for the pump system light source PUM and for the control unit 



STE are determined based on a result of this comparison. 

The pump system light source PUM supplies a necessary 
pump light to the optical amplifier EDFA. When the output of 
the pump system light source PUM is higher, the number of 
excitation electrons that can be utilized within the optical 
amplifier EDFA becomes larger. The output of the pump system 
light source PUM is adjusted as a function of a value that 
is determined by the correcting unit KOR. 

The control unit supplies the attenuation adjustment 
control voltage to the optical attenuator DG, as a function 
of a value that is determined by the correcting unit KOR. 

1) The control unit includes two waveform selective 
couplers. One waveform selective coupler filters an optical 
signal having a lowest wavelength from the composite signal, 
and the other coupler filters an optical signal having a highest 
wavelength. The filtered optical signals are 

photoelectrically converted, and the converted signals are 
transmitted to the correcting unit. The correcting unit 
carries out the subsequent processing as described in the 
structure example . 
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